Regulation of protein synthesis by hemin: effect of dithiothreitol on the formation and activity of the hemin-controlled translational repressor.
Previous studies have demonstrated that the hemin-controlled translational repressor (HCR), a high molecular weight protein inhibitor of polypeptide chain initiation in rabbit reticulocyte lysate, is formed from a presynthesized prorepressor over a period of 12--18 h in three stages denoted reversible, intermediate, and irreversible. The prorepressor can, however, be completely converted to irreversible HCR within 2 min by incubation with such sulfhydryl reagents as N-ethylmaleimide. The results in this report demonstrate that dithiothreitol, which stabilizes thiol groups, will, like hemin, prevent the conversion of the prorepressor to HCR and will inactivate reversible HCR. Unlike hemin, dithiothreitol also inactives the intermediate form of HCR. Neither dithiothreitol nor hemin has any effect on the activity of irreversible HCR. Since the prorepressor used in these experiments had been separated from the supernatant factor (a soluble protein that reverses the inhibition of protein synthesis due to HCR), the effect of dithiothreitol and of hemin is independent of this factor and may be mediated by direct interaction with the prorepressor and HCR. Dithioerythritol, the erythro isomer of dithiothreitol, is as effective as dithiothreitol in preventing the formation of HCR, whereas glutathione and beta-mercaptoethanol have little or no effect.